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1. INTRODUCTION
Welcome to an Executive Roundtable on the Future o f Trade, Transportation and the Economy
in the CanAm bi-national region. As indicated on the agenda, the roundtable is intended to
review and prioritize transportation investment and policy initiatives to facilitate trade and
enhance competitiveness. This workbook is aimed at providing various background materials on
this study to prepare you for the meeting in Montreal and be a reference document that day.
The Roundtable represents a critical step within the Northeast CanAm Connections study. This
is a groundbreaking bi-national effort led by the Maine Department of Transportation with
partnership from five Canadian provinces (New Brunswick, Nova Scotia, Ontario, Prince
Edward Island, and Quebec) and four U.S. states (Maine, New Hampshire, New York, and
Vermont). The objective of the study is to create strategies to improve the east-west
transportation for goods movement, tourism, and personal travel in this bi-national region.
Outcomes are focused on improving trade opportunities and enhancing economic development.
The study is multi-modal in scope and is developing strategies that include improvements to
border crossings, access to international gateways, intermodal opportunities, and east-west rail
and highway corridors.
We have reached a critical juncture in the study where your input will be most valuable. We
have completed a thorough assessment of transportation, trade and economic conditions, and
generated a list of six strategic goals coinciding with investment and policy recommendations.
Your input is crucial for the three components of our discussion in Montreal.
1. Gathering your feedback on the six strategies and related investment packages - are we
missing any? Should they be presented differently?
2. Determining the performance measures to assess the ultimate benefits and costs of each
strategy (e.g. shipping cost, trade value, employment by industry).
3. Identifying all key factors and parameters that will influence the success of the strategies.
The remainder of this reference book is organized into the following chapters:
Chapter 2 - Background on Economic Risk Assessment. Reflecting the uncertainty in any
investment strategy, the framework for assessing the economic benefits and costs of potential
CanAm investment strategies is best accomplished by incorporating risk analysis. Chapter 2
provides background on risk analysis and how it can be incorporated for this study.
Chapter 3 - Overview of the CanAm Connections Study. This chapter provides an executive
summary of work on existing conditions (economy, trade, transportation, cost competitiveness),
key issues and constraints, and potential opportunities.
Chapter 4 - Strategic Initiatives for Growth. This chapter presents a six-point strategy
towards increasing trade and improving economic conditions throughout the bi-national CanAm
region. Each strategy is focused on key outcomes and is a central discussion topic for the
Roundtable.
HDR Decision Economics Inc.
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Chapter 5 - Investment Packages. This concise chapter provides an overview of preliminary
ideas for infrastructure investments and policy recommendations. Investment packages are
linked back to the six-point strategy and define a potential mix of rail, port, highway, border
crossing, regulatory and institutional strategies - another central element of the Roundtable.
Chapter 6 - Structure and Logic Models of Economic Impact and Cost-Benefit Analysis.
The final chapter presents a set of “cause and effect” diagrams linked to the six strategies that:
1) identify the relevant economic and trade performance measures; 2) identify the key factors
influencing the likely magnitude of impacts; and 3) provide an analytical framework and logic to
measure costs and benefits. These are presented for your feedback on key variables (e.g. are we
missing any?), and the size of likely effects.
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2. BACKGROUND - ECONOMIC RISK ASSESSMENT PRIMER
One of the goals of the Montreal Roundtable meeting is to better understand the key factors that
will drive the success and likely effects of the strategies and investment packages of the CanAm
study. We fully recognize that each strategy or investment package will inherently involve
multiple opportunities and risks to businesses and the region’s economy. Consequently, we tend
to approach an analysis of potential economic benefits and costs within a risk analysis
framework. What follows in this section, for those interested, is a brief primer on risk analysis
and how it could be incorporated within the CanAm study to: 1) identify the key factors that will
influence the economic benefits of each strategy; and 2) measure a range of potential effects
within an informed, reasoned framework.
Economic forecasts traditionally take the form of a single “expected outcome” supplemented
with alternative scenarios. The limitation of a forecast with a single expected outcome is clear —
while it may provide the single best statistical estimate, it offers no information about the range
of other possible outcomes and their associated probabilities. The problem becomes acute when
uncertainty surrounding the forecast’s underlying assumptions is material.
A common approach is to create “high case” and “low case” scenarios to bracket the central
estimate. This scenario approach can exacerbate the problem of dealing with risk because it
gives no indication of likelihood associated with the alternative outcomes. The commonly
reported “high case” may assume that most underlying assumptions deviate in the same direction
from their expected value, and likewise for the “low case.” In reality, the likelihood that all
underlying factors shift in the same direction simultaneously is just as remote as that of
everything turning out as expected.
Another common approach to providing added perspective on reality is “sensitivity analysis.”
Key forecast assumptions are varied one at a time in order to assess their relative impact on the
expected outcome. A problem here is that the assumptions are often varied by arbitrary amounts.
A more serious concern with this approach is that, in the real world, assumptions do not veer
from actual outcomes one at a time. It is the impact of simultaneous differences between
assumptions and actual outcomes that is needed to provide a realistic perspective on the risk
levels of a forecast.
Risk Analysis provides a way around the problems outlined above. It helps avoid the lack of
perspective in “high” and “low” cases by measuring the probability or “odds” that an outcome
will actually materialize. This is accomplished by attaching ranges (probability distributions) to
the forecasts of each input variable. The approach allows all inputs to be varied simultaneously
within their distributions, thus avoiding the problems inherent in conventional sensitivity
analysis. The approach also recognizes interrelationships between variables and their associated
probability distributions.
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The Risk Analysis Process involves four steps:
Step 1:

Define the structure and logic of the forecasting problem;

Step 2:

Assign estimates and ranges (probability distributions) to each variable and
forecasting coefficient in the forecasting structure and logic;

Step 3:

Engage experts and stakeholders in assessment of model and assumption risks (the
“RAP Session”); and

Step 4:

Issue forecast risk analysis.

For a more in-depth discussion of the risk analysis process, please refer to Appendix A.

HDR Decision Economics Inc.

CanAm Economic Benefits and Costs Analysis - RAP
Reference Book

3. OVERVIEW OF THE NORTHEAST CANAM CONNECTIONS STUDY
3.1 Introduction
The Maine Department of Transportation, with the participation and collaboration of the Eastern
Canadian Provinces and Northeastern New England States, is leading a study to examine the
adequacy of East-West transportation connections connecting points to east such as Port of
Halifax to point to the west as far as Ontario via the northern New England states. The goal of
the study is to provide a comprehensive assessment of the relationship between the sufficiency of
East-West transportation infrastructure and services and economic conditions and opportunities
occurring within the North Atlantic region. The components of the study include an assessment
of the economic conditions in the region; a transportation market analysis; a regional competitive
analysis; assessment of trade and tourism opportunities; and a regional model profile.
The study area stretches across the region of central Maine and the northern tier o f New
Hampshire, Vermont and New York State, as well as along the adjacent Canadian provinces of
Nova Scotia, Prince Edward Island, New Brunswick, Quebec and Ontario (see map on next
page)
The assessment of the transportation system in the NE CanAm region indicates that the existing
system provides inadequate access to markets both internally and externally to the region for
some users. This inadequacy can place the region at a competitive disadvantage with other
regions, potentially suppressing trade and regional growth. To fully assess and understand the
effects of the transportation system on current and future economic performance requires a basic
understanding of the system, markets served, and expectations among various users. The
purpose of this report is to discuss how the global economy, global trade and patterns, and
changes in logistics are impacting the how regions compete; assess the economic performance of
the NE CanAm region; identify the region’s competitive advantages and disadvantages,
especially as it relates to transportation; and an evaluation of the transportation market within the
NE CanAm Region Study Area.
This executive summary provides generalizations regarding the region and its economic and
transportation conditions. It should be noted that the larger study demonstrates that significant
disparity exists in terms of the severity of these conditions or challenges among the various parts
of the region.
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Figure 1: Map of CanAm Area
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3.2 The Changing World Economy
The world economy is and will increasingly be dominated by regions that intersect and span
political boundaries, but which leverage cultural and political ties.
Over the last several decades, economic activity has been shifting from industrialized countries
to developing countries such as China, India, Indonesia and countries throughout South America.
The growing importance of trade in the U.S. and Canadian economies is a reflection o f world
economic trends. Between 1960 and 1999, world merchandise trade (exports and imports) grew
at an average annualized rate of over 10 percent (in 2002 dollars).1 This trend toward
globalization has also been a significant element of recent growth in the domestic economies.
The growth in world trade, its significance in the bi-national economy, and the changing
characteristics of trade partnerships can be traced to a number of factors, including:
•

Liberalization of world trade policies;

•

The growth of multinational trade blocks and multinational corporations; and

•

Accelerated adoption of advanced information technologies.

Canada and the US, following the global trend of increasing trade, have experienced significant
increases in the trade of goods and services. Total two-way trade between the United States and
NAFTA partners grew a remarkable 111% between 1993 and 2003 and bilateral trade between
the United States and Canada totals, on average, $1.4 billion United States dollars per day in

HDR Decision Economics Inc.

CanAm Economic Benefits and Costs Analysis - RAP
Reference Book

goods, services, and investment income. This represents the most significant bilateral trade
volume between any two countries in the entire world."

3.3 The NE CanAm Region Lags Behind
The NE CanAm region has not enjoyed the same level of robust growth relative to other major
trading regions. Despite the impact of NAFTA and the explosion in global trade, the region has
grown slower than other regions, both domestic and international, since the turn of the century.
Population growth in the region has been mixed. Newfoundland and Labrador experienced a
decline in population in recent history while the populations of Maine, New Brunswick, Nova
Scotia and Prince Edward Island all grew by less than 1 percent during the 1990s.
Despite solid growth in urban centers and in some portions of all the other states and provinces
in the region, the NE CanAm Region generally fares worse in terms of both historical and
projected population growth in comparison to domestic and international regions. This is due to
the fact that all the states and provinces in the study area have significant areas that are not
thriving economically and in some cases, even contracting. The result is that even expansion in
the growth areas is being weakened by the economically distressed portions o f the region.
Figure 2: Comparison of Population Growth, Historical and Projected
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Population for the US Southeast and US Cascadia Regions grew at a rate of more than six times
the population growth rate of the US NE CanAm over the same decade and more than twice the
population growth rate of the Canada NE CanAm.
Figure 3: Employment Growth by Region, 1996-2005
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Generally, the NE CanAm Region also lags comparative region in terms of employment growth.
Comparison of the US portion of the NE CanAm region to the comparison regions reveals that
employment growth in northern New England lagged behind both domestic and international
regions including the Southeast, Cascadia and ASEAN regions.
Global trade is projected to continue its upward trend and congestion and capacity constraints in
major urbanized areas and gateway regions are forcing shippers to look for alternatives,
providing the region an opportunity to take advantage of its geographic location and access to
world trade lanes. However, to date the ports within the region have not only failed to take
advantage of these trends but they have also failed to keep up with many of the rest of the east
coast in terms growth in TEUs.
Figure 4: Growth in TEUs, 2004
350%
300%
250%
200 %

150%
100 %

50%
1997-2006
■ Halifax ■ Virginia □Savannah

As demonstrated above, many o f the states and provinces have lagged in terms of economic
performance leading to a region characterized primarily as a hollow, economically distressed
region bordered by large, growing activity centers including Toronto, New York and Boston.

3.4 Factors Inhibiting the Region’s Economic Growth
There are many ways in which a region can
compete in the global economy including access
to markets, labor costs and skill level, access to
capital, tax and regulatory policies, utility costs
and general business climate just to name a few.
The analysis revealed several areas where the NE
CanAm region is not meeting the necessary
conditions to compete globally including
relatively low capital productivity, high tax
burden
and energy
costs,
insufficient
transportation networks and a significant truck
freight cost disadvantage.

HDR Decision Economics Inc.

What’s Inhibiting Economic
Expansion in the NE CanAm Region?
The following factors were identified by
stakeholders as being primary barriers to
regional economic growth:
• Border crossing inefficiencies
•

Institutional barriers

•

Insufficient transportation
infrastructure and service

•

High production costs including
energy, taxes and transportation

•

Lack o f regional perspective
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3.5 Trade and Transportation in the NE CanAm Region
The transportation system plays an integral role in supporting a region's economy and meeting
the transportation needs of businesses and residents is a necessary condition for sustainable
economic growth and development. An efficient transportation system saves time and money for
individuals and business, enhancing productivity and competitiveness and promoting economic
growth.
Figure 5: Canadian CanAm Truck Cost Premium

The cost data collected indicate that NE CanAm producers must pay roughly 1.75 times the price
paid by competitors in the surveyed industries when shipping by truck when compared to
benchmark economies. Producers, who can move inputs and finished goods by rail, in whole or
in part, can lessen the transportation disadvantage. For the selected industries, rail shippers face
costs approximately 2/3 of those faced by rail shippers in benchmark states.
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Figure 6: US CanAm Truck Shipping Costs Relative to Competitor Economies
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Figure 7: US NE CanAm Freight Rail Cost Analysis - Cost Per Ton Mile
US
% NE CanAm
NE
Advantage
‘
CanAm
Benchmark (Disadvantage
Sector
($US)
Region
)
Crop/Animal
Production
$0.01
$0.02
167.5%
$0.02
Wood Product
$0.03
70.5%
Paper
$0.05
$0.06
26.8%
Petroleum and
Coal
$0.03
$0.05
64.8%
Chemicals
$0.01
$0.04
565.0%
Plastics
and
$0.01
$0.04
Rubber
304.1%
Non-metallic
$0.01
Minerals
$0.05
266.8%
Transportatio
n Equipment
$0.02
88.4%
$0.03
-48.4%
Misc.
$0.07
$0.04
$0.03
All Moves
$0.04
50.1%
Furthermore, the cost premium associated with trucking is exacerbated and the rail cost
advantage is mitigated by the fact the NE CanAm region relies more heavily on truck and less
so on rail than the rest of US and Canada as a whole.
The trucking cost difference could be driven by a variety o f factors including:
•

Fewer backhaul opportunities (thus more empty miles) resulting from lack of system
connectivity and lack of shipper density as evidenced by the below average level of
economic growth especially in the US portion of the region. A graph comparing average
empty truck miles in the US portion of the region to other US region is presented below.
Although the issue is not as widespread in the Canadian side of the region, stakeholder
interviews did reveal that it was a cost factor in the Atlantic Provinces.

•

Lower than average inter-regional movements, meaning longer hauls on average. In addition,
the circuitous route that trucks travel from Flalifax to Montreal to Ontario to avoid border
crossings and access highways that more adequately meet the needs of trucks leads to
additional miles, translating into higher costs.

•

Remoteness of resource extraction sites, in some industries, from processing sites.

The amount of time that a truck is not carrying a load is an important determinant of trucking
efficiency. The shorter the distance that a trucker must travel between loads, the greater the
revenue generating utilization. Therefore, carriers prefer to serve markets and lanes where the
distance between loads is short. Trucking firms expend considerable effort to minimize empty
mileage, which is specific to equipment type, through strategic and tactical business and
operational planning.
HDR Decision Economics Inc.
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Figure 8: Average Empty Miles
In 2004, for almost all types of equipment (except for tanks and bulk), average empty miles in
the US portion of the NE CanAm region exceed the U.S. average, and often by differences of
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50% or more. Appalachia also has more favorable empty mileage than NE CanAm, although
the differences are far less dramatic. The most common equipment types - dry van and
refrigerated trailers - had empty mileages that significantly exceed the comparable U.S. average.
These are not trivial differences, as they directly affect the availability of service and rates
charged in a region. Stakeholder interviews further confirmed the importance of this issue.
Figure 9: Average Length of Haul
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Average length of haul provides an indication of the distance that goods travel to market and,
sometimes, modal options. Although other factors will substantially affect rates paid by
shippers, in general the longer the distance that goods must be transported to reach their market,
the more costly the transport. If geographic competition is present, the producer with a
decidedly shorter haul will have an economic advantage over one facing a longer haul.
Data on outbound traffic from the region indicates the length of haul for NE CanAm producers is
above the U.S. average and Appalachia in all commodity groups except for Petroleum or Coal
Products. Substantial differences are found with Printed Matter, Pulp and Paper, and,
Miscellaneous Manufactured Products. This latter group is noteworthy, given that the average
length of haul is almost 1,200 miles, more than 300 miles higher than the U.S. average, and
almost 200 more than for Appalachia.
An insightful perspective from which to examine the economic structure of the Study Area and
its relationship to the larger economy is to compare the value of trade within the Study Area and
its surrounding environs. All of the counties in the Study Area engage in domestic trade at some
level, though at substantially lower volumes than many of the neighboring regions. None of the
adjacent metropolitan areas trade predominantly with the NE CanAm region, even among the
smaller ones such as Utica and Portland. This suggests a lack of strong economic ties to the NE
CanAm region, and also an opportunity for future development.
Figure 10: Map of Study Area
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Overall, the Study Area is rich in natural resources and has proven its ability to manufacture and
produce many products, such as paper, lumber, agricultural products and textiles, at a lower cost
than other parts of the world.
Key stakeholder interviews identified large areas of interest in discussions pertaining to
international traffic. While some of the region's international traffic is handled by small ports
domestic to the Study Area, such as Halifax, Portland, and others located on the Saint Lawrence
Seaway, the majority arrives in North America at southern U.S. ports, such as New York and
New Jersey, or Western Canadian ports, such as Vancouver or Prince Rupert. These shipments
are then transferred via rail or truck to businesses in the NE CanAm region.
International trading partners for the Study Area are varied, and represent a typical North
American trade distribution. The largest trading partner for all displayed regions is Asia-Pacific,
which comprises some 43% o f the North Atlantic's imports and an estimated 44% of the region's
exports. It is from this region of the globe that the North Atlantic relies heavily upon for plastic
and metal products, as well as furniture and fixtures, clothing and other manufactured goods.
Estimates for Canada peg Canadian imports from Asia-Pacific at a larger 52% and exports at
35%. However, these estimations represent Canada as a whole and likely include west coast
traffic that would not enter the eastern provinces within the Study Area.
In terms of overall volume, trade with Asia-Pacific is followed by Western Europe in Canada
and the North Atlantic. This differs from the U.S. as a whole, most likely because of the
proximity of Western Europe to eastern Canada and North Atlantic. Ports located in the Study
Area are a day closer than the South Atlantic and two days closer than the congested ports of
Southern California, making them an attractive alternative for many shippers.

3.6 Transportation and Tourism in the NE CanAm Region
The majority of visitation to the states and provinces o f the NE CanAm Study Area is for leisure
purposes. The province of Ontario and the state of Maine report that at least nine out o f ten of
their visitors are traveling for leisure purposes. In general, visitor travel purpose in the NE
CanAm Study Area resembles that of the U.S. as a whole - 81% of U.S. domestic travel is for
leisure purposes while 19% is for business purposes.
Outdoor recreation is an important attraction in the NE CanAm study area. Prince Edward
Island, Newfoundland, Nova Scotia, New Brunswick and Maine have many miles of seacoast,
with beaches and scenic rocky cliffs. In addition, skiing is an important industry in most of the
states and provinces in the NE CanAm area, with a significant economic impact on the economy
in Vermont, Quebec and New Hampshire. National parks include Acadia Park in Maine, the
White Mountain National Forest in New Hampshire and some 16 national parks in the Canadian
portion of the NE CanAm Study Area. One of the most significant attractions in the NE CanAm
study area is Niagara Falls, which brings 14 million visitors to Ontario and New York each year.
Leisure travel by nature is optional and the tourism professionals interviewed report that leisure
travel to their destination needs to be convenient and affordable in order for them to successfully
market their state or province as a leisure destination. Tourism professionals consider border
crossing issues, currency, gas prices and the price, availability and convenience of air travel the
greatest obstacles to growth in visitation to their states or provinces.
HDR Decision Economics Inc.
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Specifically, tourism professionals throughout the region identified roadway infrastructure and
more flights at lower costs as critical for increasing tourism.
Both interstate and intrastate roadway improvements are especially needed in the New England
states, where tourism in the Study Area is impeded by the lack of quality roads.

3.7 Meeting the Necessary Conditions for Global Competition
The region has some of the necessary elements for becoming a significant economic region and
trading block in the global context including:
•

Close proximity to major economic markets;

•

A well educated and experienced labor force;

•

Key multi-modal assets including access to a deep water port capable of handling the post
panamax container ships and the St Lawrence Seaway;

•

Relatively cost competitive freight rail rates; and

•

Numerous commercial border crossings to facilitate bi-national trade.

Geographically, the NE CanAm region is poised to compete for increased trade-based economic
activity with its proximity to major economic generators including New York, Boston, Toronto
and Quebec and its access to major trade lanes via the Suez Canal, St Lawrence Seaway,
Canadian National land bridge and numerous commercial border crossings. However, the lack
of sufficient transportation infrastructure and service providing connectivity through the region
as a major challenge and contributor to significantly higher transportation costs.

3.8 Key Findings and Input for Strategic Directions
Though the NE CanAm Region is poised to potentially become a major gateway, the full
potential is unrealized as of yet. A weak east-west connection between the Midwest and Great
Lakes economic engines to the less developed eastern states and provinces, in conjunction with
slow population growth, mediocre real GDP growth, slow employment growth in the eastern
portion of the NE CanAm Region, and institutional and operational issues all hinder and prevent
the NE CanAm Region from becoming the great gateway that it could be.
The analysis uncovered numerous key findings supporting the fact that the NE CanAm regional
economy is hindered by insufficient transportation linkages and services as well as other
competitive factors including institutional and regulatory policies. These key findings provide
insights into potential strategies for mitigating the disadvantages and include:
Economic performance and competitiveness:
• The NE CanAm region has not enjoyed the same level of robust growth relative to other
major trading regions. Despite the impact of NAFTA and the explosion in global trade, the
region has grown slower than other regions, both domestic and international since the turn of
the century.
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•

Many of the states and provinces have lagged in terms o f economic performance when
measured in terms of gross output and employment, leading to a region characterized
primarily as an economically distressed center bordered by large, growing economic centers.
Further more, the economic base analysis reveals that much of the region, specifically the US
portion and the Atlantic provinces struggle to transition their natural resource and basic
manufacturing based economies to a more service and advanced manufacturing based
economy. This lagging transition could lead to further decline in terms o f economic
performance and sustainable growth.

•

The results of the competitive benchmarking for the NE CanAm region are mixed. The
analysis demonstrates that the region has some of the necessary elements for sustainable
economic growth including close proximity to major economic markets, a competitive labor
force that is highly educated and experienced, and important multi-modal assets including
access to a deep water port capable of handling the post panamax container ships and the St
Lawrence Seaway, relatively cost competitive freight rail rates and numerous border
crossings to facilitate bi-national trade.

•

The analysis also revealed several areas where the NE CanAm region is not meeting the
necessary conditions to compete globally including relatively low capital productivity due to
over reliance on labor, high tax burden and energy costs and a significant truck freight cost
disadvantage.

•

The fact that the region’s truck freight costs are an average of 45%-65% higher than national
averages has significant implications on the ability of the region to take advantage of the
opportunities presented by global trends including increasing global trade, shifting trade
lanes via the Suez Canal, CN land bridge and St. Lawrence Seaway; the logistics revolution;
and perhaps most important, the increased focus on supply chain management.

Trade and transportation:
• Trucking is the dominant mode in the NE CanAm region. Ninety-three percent of all traffic
in terms of tonnage is truck in the U.S., and terms of value, the figure is even higher at 96%.
Air, marine, and rail traffic form the rest.
•

Cross-border traffic predominates the U.S. portion of the traffic, with two out of three tons
moving through the NE CanAm region crossing the border. Furthermore, as with CanadianU.S. trade in general, the dominant flow of traffic is from Canada to the United States, with
the primary commodities being bulk goods such as minerals, energy products, and pulp and
paper. For Ontario, with its strong industrial base outside of the study region, the picture is
different, with large quantities of manufactured goods (transportation equipment, etc.)
exported to the U.S.
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•

Although there is little use of the marine mode in the U.S. (accounting for less than .5% of
tonnage), for cross-border and intra-Canadian transport, the marine mode plays an important
role. In 2004, on a tonnage basis, the marine trade accounted for 50% of all cross-border
traffic. The St. Lawrence Seaway, with its 1,000 mile presence along the entire corridor,
plays an important role not just in Canada’s trade with the world, but also domestic marine
trade.

•

Noteworthy is the small portion of rail-handled traffic for both U.S., cross-border and intraCanadian traffic. While the low rail share may in part be explained by data, primarily it
reflects uncompetitive conditions for rail. The primary trading lanes are short at less than
600 miles, a distance at which rail has difficulty competing except where very high densities
are available. Furthermore, the geography of the region and the rail network clearly affects
its competitive position.

Tourism and transportation:
• The majority o f visitation to the states and provinces of the NE CanAm Study Area is for
leisure purposes. The province of Ontario and the state of Maine report that at least nine out
of ten of their visitors are traveling for leisure purposes. We find that reasons for travel in
the NE CanAm Study Area are similar to those of the U.S. as a whole - 81% o f U.S.
domestic travel is for leisure purposes while 19% is for business purposes.
•

Tourism professionals need more air travel options to their states or provinces at a more
affordable price. They would like to see more direct flights and more affordable flights to
their destinations in order to successfully attract visitors outside of their drive market.
Tourism directors and ministers would like to see more direct flights between Canada and the
U.S.

•

Roadway infrastructure improvements are considered essential, especially to the tourism
professionals interviewed in the U.S. Intrastate roadway improvements are especially
needed in the New England states. In addition, better highways in Maine and New
Brunswick would facilitate visitation by car between Maine, New Brunswick and Prince
Edward Island.
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4. STRATEGIC INITIATIVES FOR GROWTH
Previous reports and technical working papers have documented transportation deficiencies
found in the Northeast CanAm region and the linkages to lagging economic performance in
much of the study region. The purpose of the current document is to put forth strategic
directions for enhancing future economic growth opportunities and to identify transportation
investments necessary to support the strategies.
The six strategic directions or paths for economic growth include:
1.
2.
3.
4.
5.

Fill in the “hollow region” through intra-regional development;
Expand outward trade by positioning to take advantage of increasing global trade;
Become a trade link and transshipment point for Great Lakes to Atlantic trade;
Become a crossroads for North-South and East-West trade flows;
Capitalize on regional specialties including the energy, tourism, natural resource and
aircraft and automotive manufacturing sectors; and
6. Highlight the region’s potential role to address broader bi-national issues.

The following paragraphs summarize each of the strategic directions.

4.1 Fill in the “Hollow Middle” through intra-regional trade and
development
Figure 11 provides an alternative perspective of the “hollow middle” concept by highlighting the
lack of transportation infrastructure in the middle of the region. As can be seen, the region is
“hollow” in terms of east-west highway and Class 1 rail service. While the region has numerous
intermodal nodes where rail and roadway meet, they are primarily in the Canadian portion of the
region with very few efficient connections into the US portion of the region. In addition, the
existing east-west highway and rail routes from Halifax to Ontario are circuitous routes for
products destined for many of the economic centers in and surrounding the region.
Filling in the “hollow middle” of the region requires both infrastructure and policy
considerations.
The infrastructure considerations should be focused on completing a
transportation grid that consists of both north-south routes and east-west routes and should
include the following:
•

•

Investment in east-west highway and rail corridors extending from Halifax to Ontario and
dissecting through the US portion of the region intersecting the six north-south national
highways and interstates in the region; and
Continued investment in increasing the capacity and efficiency of border crossings;

While there are numerous policy considerations that could be addressed, the issue o f truck
weight limits is one of particular relevancy to promoting intra-regional trade and development in
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that it could potentially benefit both the region as a whole as well as industries in each of the
individual; project partners.
Figure 11: Absence of Transportation Infrastructure in Middle of CanAm Region
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This strategy benefits all of the project partners. Maine, New York, New Hampshire and
Vermont benefit from increased highway connectivity and accessibility which will serve tourism
industries in each of the states as well as other key industrial sectors. The Canadian Provinces
benefit by reducing the barriers to trade through reductions in transportation inefficiencies and
more harmonized truck weight regulations. Thus, by addressing the hollow region transportation
issues, intraregional trade and tourism expand, and the economic performance of the region
improves.

4.2

Extend outward export base between US, Canada and Overseas

In identifying opportunities and strategic directions for any region, those with the greatest
chance of achieving success are where needs have already been recognized and political and
financial commitments already made. Within the CanAm region the opportunities related to
changes in international trade have been recognized and, in a number of cases, acted upon.
The largest initiative taken in this regard is the Canada’s National Policy Framework for
Strategic Gateways and Corridors. This initiative was created to advance the competitiveness of
the Canadian economy in the rapidly changing field of global commerce, and to guide
investment decisions on gateways and border crossings as part of the federal government’s long
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term infrastructure plan. The framework will focus on road, rail, marine and air infrastructure.
The “Building Canada” infrastructure plan provides a budget of $33 billion (Can.) between 2007
and 2014, including $2.1 billion through a new Gateways and Border Crossings Fund to improve
the flow of goods between Canada and the rest of the world.
Within this overall National Policy Framework, two separate initiatives have been developed
impact the CanAm study region. These are the Ontario-Quebec Continental Gateway and Trade
Corridor and the Atlantic Gateway initiatives.
As outlined in the Ontario-Quebec Continental Gateway and Trade Corridor action plan,
governments and private sector partners will share information and gather data to better
understand international trade and transportation patterns, and explore ways to optimize
connections between air, marine, road and rail transportation. The results of this effort are
expected to be a long-term strategy to support Canada’s international trade, and in particular, the
strong economic relationship between Canada and the United States.
The Atlantic Gateway initiative will similarly identify opportunities and strategies for the four
Atlantic Provinces. Factors supporting an Atlantic Gateway to Asia include 1) congestion and
capacity constraints at the US west coast ports; 2) the increasing size of container ships has
amplified the importance of the Suez Canal as a vital link between Asia and North America's
East Coast as well as new shipping centers in India and the Middle East. Figure 12 displays
new, growing trade lanes via the Suez Canal to the Northeast CanAm region. The Panama
Canal, the traditional route from Asia to the East Coast, even when expanded will not be able to
handle the extra large vessels ELVs) currently being built; 3) Asian trade routes are faster
growing than traditional European routes; and 4) the Port of New York, the major East Coast
port, is running into capacity constraints, faces heavy dredging costs and delays, and legal and
environmental struggles related to infrastructure projects.
On the US side, these gateway initiatives are complemented by broad national policies
supporting international borders as well as trade corridor connections to international gateways.
They include the USDOT’s National Corridor Planning & Development Program and the
Coordinated Border Infrastructure Program (commonly known as the Borders and Corridors
program), as well as the FHWA Office of Interstate and Border Planning and the US-Canada
Transportation Border Working Group (TBWG). Currently proposed initiatives, such as the
Northeast Regional Development Commission, can further assist support for transportationrelated economic development initiatives in the Northeast US.
Finally, there is an international trade opportunity to exploit the excess capacity at the region’s
ports including Halifax and Strait of Canso in NS, and Searsport in ME. Transloading o f extra
large vessels (ELVs) presents one possible strategy for increasing volumes at these facilities.
These facilities have the channel depth to accommodate ELVs, allowing ELVs to call on these
ports and transload containers to smaller ships that would then serve other ports both in and
outside of the CanAm region. Thus, creating viable transload services as well as ground services
at these facilities could promote increase in trade volumes at ports and via inland port facilities
in the states and provinces throughout the region.
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Figure 12: Potential Trade Lanes to the Northeast CanAm Region via the Suez
Canal

4.3

Become a Link/Center in the Great Lakes to Atlantic Trade

The Great Lakes Region, anchored by Chicago, constitutes one of North America’s largest
freight hubs. Figures 13 and 14 illustrate the massive volumes of freight flowing to and from
Chicago and the east cost via rail and trucks, respectively.
Opportunities for attracting these flows to the region include investment in the following:
•
•

•

Continental Gateway connecting Ontario, and Montreal
Transhipment from Ontario across New York and New England via highway and rail
(Southern East West connections) and Ontario to Quebec to Nova Scotia through Maine
(Northern East-West connections)
Bi-national cooperation on border and trade issues

These additional routing options for moving freight between the Great Lakes and cross-Atlantic
destinations may become especially attractive in the long-term as capacity limitations and
congestion growth become increasingly problematic along the now-dominant highway and rail
routings.
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Figure 13: Rail Freight Flows Between Chicago and East Coast Freight, 2006
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Figure 14: Truck Freight Flows Between Chicago and the East Coast Ports
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4.4

Become a Highway and Rail “Crossroads”

Establishing crossroads that facilitates both north-south and east-west trade lanes is critical to
establishing a transportation network that is capable of serving the needs of manufacturing and
other industries. Large industrial centers sit on the periphery of the region and the ability to
attract the region’s fair share of those industries lies, in part, on its ability to meet the
transportation requirements of those industries.
Figure 15 demonstrates that the creation of an east-west highway corridor stretching from New
Brunswick across Maine, New Hampshire, Vermont, New York and into Ontario creates a web
of crossroads by intersecting six US Interstates (1-81, 1-87, 1-89, 1-91, 1-93 and 1-95) and
connecting to the 401 in Canada. In addition, investment in both east-west highway and rail
corridors would not only create crossroads but also create intermodal nodes that could
potentially spur both manufacturing and logistics based development opportunities in the
CanAm region as illustrated in Figure 16.

Figure 15: Crossroads Created via Investment in an East-West Highway Corridor
through the Northeast CanAm Region
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Figure 16: Potential Intermodal Opportunities Spurred by Improved East-west
Highway and Rail Corridors in the Northeast CanAm Region
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Nurture and Promote Regional Specialties

The Northeast CanAm region has numerous regional specialties which represent industries that
are currently or have the potential to serve as economic engines of growth including:
• Energy sector in New Brunswick;
• Aircraft and transportation equipment manufacturing in Quebec;
• Automotive manufacturing in Ontario and New York; and
• Tourism including winter sports, coastal recreation, ecotourism and cultural venues and
events throughout the region.
Growing and capitalizing on these regional specializes as well as gaining the region’s fair share
of employment across all industrial sectors requires a regional approach in terms of both trade
policy and transportation networks. The ability of the region to advance this strategic direction
will facilitate the advancement of other strategic directions including addressing the “hollow
middle” phenomenon by expanding intra-regional trade and creating greater export opportunities
to increase outward trade.
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4.6

Broader Regional and National Needs

The need for, and value of, addressing the deficiency in east-west connections across the
Northeast CanAm region extends far well beyond the region. There are also important benefits
to the rest of the United States and Canada. They fall into two categories:
(a) Expanding the Economic Benefit Area to Southern New England (“the escape valve”
concept) - The economic competitiveness and continued economic growth of Massachusetts,
Rhode Island and Connecticut depend critically upon the ability of incoming and outgoing
goods to move between that region and points in the Central and Great Lakes region.
International trade from the region also depends to a considerable extent, on access to
international air and sea gateways in New York City. Yet those movements, via both truck
and rail, are becoming increasingly capacity-constrained by the scarcity of Hudson River
crossings on the west side and the growing congestion of moving through SW Connecticut
and the New York City region to the south. As there are limited options for east-west
capacity growth along those southern corridors, the economy of Southern New England
(including the greater Boston metro area) will face rising freight costs and diminishing
freight service levels that will can compromise economic competitiveness as well as capacity
for economic growth. That is, unless some “escape valve” is developed as an alternative
route to points west. The Northeast CanAm Connections can represent that escape valve.
(b) Expanding the Economic Benefit Area to Great Lakes States and Provinces (the “trade
routes” concept) - The economic competitiveness and continued economic growth of
industry in the Great Lakes region (Both Canadian and US sides) depends in part on the
region’s ability to provide goods to customers located in the northeast US and overseas. Yet
the above-cited constraints on east-west access also apply to freight movements between the
Great Lakes suppliers and customers in all of New England. In addition, New York City
region’s international airport and seaport facilities also function as major gateways for
imports and exports associated with the Great Lakes states. Yet the growing congestion and
limitations on future growth of those gateway facilities will also becomes more severe in the
next couple of decades, and that too can slow down economic growth in the Great Lakes
unless some alternative gateway port facilities are developed. While the Port of Norfolk is
gearing up to take on more of that role as an alternative gateway, it is a longer distance from
the Great Lakes region. Regional efficiency and productivity would be more enhanced by
future development of trade routes and gateway alternatives that are on a straight line
between the Great Lakes and the Europe or the Mediterranean/Suez route (minimizing travel
distance) rather than focusing all freight on movements to ports further south of New York.
The Northeast CanAm Connections and development of their associated seaports in New
England, Quebec and Atlantic Canada could potentially provide the more efficient
alternatives that are being sought. Those solutions could also have a possible cost advantage
of making efficient use of currently under-utilized port and rail facilities in the CanAm
region, lieu of more expensive capacity enhancement in already congested port areas.
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Economic Impacts
The six classes of strategic transportation initiatives can potentially bring significant regional
economic development impacts. While the nature of economic benefits will not be analyzed
until a later step in this project, it is possible to identify the key factors that can potentially drive
economic development. They include the following:
(1) Increasing business activity and attracting quality jobs by enlarging (regional, national
and international) markets for the region’s manufacturing and tourism industries.
(2) Increasing the international competitiveness of all parts of the region (and both nations)
by reducing the cost and increasing the service levels for freight shipments to and from
the region, and visitor travel to the region.
(3) Improving the distribution of economic activity and income creation by spreading
economic growth to what are now economically lagging areas.
(4) Improving the cost-effectiveness of national transportation networks by reducing
congestion growth along the fastest growing and most congested routes and port areas.
COMMENTS
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5. INVESTMENT PACKAGES
5.1

Summary of Investments and Recommendations

Figure 17: Connecting Investments and Recommendations to the 6 Strategies
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5.2

Summary of Investment Packages by Strategic Direction

Strategy 1 - Hollow middle
•

•

•

Promote interoperability of region
o Improve efficiency at border crossings (both infrastructure and processing)
o Facilitate land-bridge routes: Canada to Canada via US, US to US via Canada
■ Woodstock, NB/Houston, ME
■ St. Stephen Calais - improvements planned/underway
■ Thousand Island Bridge
« Peace Bridge (Buffalo)- improvement planned/underway
■ Queenston-Lewiston Bridge (Niagara)
■ Lacolle/Champlain (New York), A -15/1-87
■ Saint-Armand/Highgate (Vermont), Road 133/1-89
■ Stanstead/Derby Line (Vermont), A-55/I-91
■ Armstrong/Jackman (Maine), Road 173/Road 201
o Harmonize truck weight regulations regionally
3+ lane east -w est highway from NY, VT, NH, Maine and into NB
o Priority segment NB to Maine and Ontario to New York
o Fill in the NH and Vermont as needed
Further develop radial network connecting internal market centers to gateways,
peripheral metro markets, and to each other

Strategy 2 - Extend outward export base and exploit import growth
•
•
•

•
•

•

Atlantic Gateway: Improve east-west rail & hwy to link ports at NS, ME, QB (Northern
East-west corridor)
New inland port (intermodal hub) in ON, QB, NY (Buffalo)
Invest in connectivity of Halifax, Montreal and Searsport by providing on-dock rail and
develop system of feeder ports for short sea shipping
o Capitalize on Jones Act strictures to cultivate Canadian ports as load centers
serving US markets by short sea connections
Improve operational efficiency at border crossings
Support development of rail network to consistent, competitive standards: weight, track
speed, clearance, capacity between Ontario and NS across New England (southern eastwest corridor)
o Service sufficient to needs of key commodity and trade markets
o Quality connections to external Class I systems
These investments/recommendations allow for the facilitation of service to overseas
imports
o Attract larger share of region’s imports to region’s ports
o Develop logistics as a contributor to the regional economy, with distribution
service to external markets via CanAm entryways
o Foster traffic balance for exports and inbound surface freight
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Strategy 3 - Great Lakes to Atlantic trade
•
•

Invest in Continental Gateway connecting Ontario to Montreal and develop connections
between the rest of region and the Gateway.
Invest in east-west highway and rail connecting Chicago area, Ontario and Quebec to NS
across NY and New England

Strategy 4- Become crossroads
•

East-west highway across ME, NH, VT and NY crosses 6 interstates and ties into
Canadian National Highways - connects the Atlantic and Continental Gateways to New
England.

Strategy 5 - Nurture regional specialties
•
•

Include distribution business from ports and internal market centers
Add geographic element to economic development to build freight traffic density and
balance

Strategy 6 - Broader strategies
•
•
•

East-west highway and rail capacity that links New England to NS more efficiently
Inland distribution facilities to facilitate throughout productivity at NY/NJ
Encourage development of operating networks alongside physical ones, to assure
competitive freight service in region
o Fuel tax abatement for empty truck miles
o Train service from ports to attract ship calls
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6. STRUCTURE AND LOGIC MODELS OF ECONOMIC IMPACT AND
COST- BENEFIT ANALYSIS
The economic analysis of the strategic initiatives consists of two distinct elements, or aspects:
1. Economic Impact Assessment, and
2. Cost-Benefit Analysis.
As explained later in this section, economic impact analysis is focused on the effect of a change
in the demand for goods and services on the level of economic activity in a given area, as
measured by business output/ sales, labor income (or earnings), employment (number o f jobs),
and tax revenue. In addition, economic impact analysis is often focused on regional economies,
taking into account competitiveness and capturing future economic growth. For the CanAm
study, an explicit goal is to improve economic conditions throughout the region.
Cost-benefit analysis is distinct from economic impact analysis in that it weighs the costs of a
given investment initiative against the benefits it provides to their users. Unlike in economic
impact assessment, private and public expenditures/ investments and business output and jobs
that result from those expenditures are viewed as costs. This is because they consume societal
resources that could have alternative uses. Two other important differences are that cost-benefit
analysis: 1) is intended to capture all benefits and costs, including personal or societal benefits
not easily measured in conventional monetary metrics (e.g., travel time savings for passenger
travel, air emissions); and 2) is not limited to regional boundaries thus allowing for the capture
of benefits to shippers and receivers, for example, beyond the CanAm region.
Sections 6.1, 6.2, and 6.3 present the methodological aspects of economic impact assessment,
and sections 6.4 and 6.5 present methodological aspects of cost-benefit analysis including an
overview of approach and principles, and structure and logic models for individual strategies.

6,1

Overview of Approach to Economic Impact Assessment

Figure 18 illustrates graphically the underlying logic or analytical framework to be adopted for
the assessment of the various strategic initiatives. Each strategic initiative is paired with
investments or policy instruments contemplated as part of a package of improvements that are
envisioned to achieve one or more of the following:
1. Reduction in transportation or travel distances within CanAm markets and transportation
networks;
2. Reduction in transportation or travel time within the CanAm Region;
3. Increase in number of visitors to the CanAm Region, and
4. Increase in trade/shipments volume handled in the CanAm Region.
Note that effects 3 and 4 could be a direct effect of an initiative or result from effects 1 and 2.
The effects 1 to 4 are then expected to improve business conditions for various industries by
reducing operational costs in those industries, or by increasing demand for their products and
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services. This in turn will increase business output/ revenues of the various affected industries
generating the sequence of direct, indirect, and induced economic impacts.
Figure 18: Illustration of Analysis Framework

IM M E D IA T E
P O L IC Y
EFFECTS

U L T IM A T E
P O L IC Y
EFFECTS

P O L IC Y
EFFECTS
TRAN SLATED
IN T O
E C O N O M IC
IM P A C T S

HDR Decision Economics Inc.

CanAm Economic Benefits and Costs Analysis - RAP
Reference Book

COMMENTS

HDR Decision Economics Inc.

CanAm Economic Benefits and Costs Analysis - RAP „
Reference Book

Figure 9 shows in more detail how the various investment projects and policy instruments can
lead to “ultimate policy effects”, i.e. increased output in various industries in the CanAm region
and outside the region that benefit in some way from the investment projects and policy
instruments. These mechanisms of impact are referred to as “major avenues of impact” to show
the sequence of business operational implications resulting from initial investment projects or
policy instruments.
Figure 19: High-Level Illustration of Analysis Framework with Major Avenues of
Impact
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6.2

Key Concepts in Economic Impact Analysis and Measurement of
Outcomes

Economic impact analysis is the study of the effect of a change in the demand for goods and
services on the level of economic activity in a given area, as measured by business output (sales),
value added (gross regional product), labor income (earnings), employment (jobs), and tax
revenue.
The change in demand can be the result of decisions made by the government, firms, or
households, for example a new investment project, or an increase in the number o f tourists
coming to the area. Frequently, various stakeholders are interested in the economic impact (or
the contribution to the local economy) of certain local industrial sectors, policy changes and
investment proposals such as those being developed for the CanAm Connections Study.
Traditionally, economic impact analysis involves the estimation o f three distinct types of
expenditure and production activity, commonly referred to as “direct effects,” “indirect effects,”
and “induced effects.” These can be characterized as follows:
•

Direct impacts refer to economic effects (business output or revenues, earnings,
employment, tax revenue, GDP) occurring as the result of direct spending by economic
agents. Direct spending results in the employment of workers, sales of locally produced
goods and services, and generation of local tax revenue. In the case of the policy and
investment strategies being analyzed within this engagement, direct impacts will be made
up of incremental employment and output of industries that would directly benefit from
those policies and investments. These may include various manufacturing industries that
depend on transportation infrastructure for transportation o f their production inputs and
finished goods as well transportation and transportation support services industries that
would serve the increased volume of shipments.

•

Indirect impacts refer to the “spin-off’ economic activities that result from purchases of
production inputs, goods and services, by those businesses that are directly impacted by
the initial activities. The spending by these supplier firms for labor, goods and services
necessary for the production of their product or service creates output of other firms
further down the production chain, thus bringing about additional employment, income
and tax revenue. In the case of the policies and investment strategies being analyzed
within this engagement, indirect impacts will include additional employment and output
of companies providing supplies to manufacturing and transportation industries directly
affected by the investment projects and policies.

•

Induced impacts represent the increase in business output (or employment, earnings, etc.)
over and above the direct and indirect impacts, generated by re-spending of employment
income. Induced impacts are thus changes in output (or employment, earnings, etc.) that
are the result of personal (household) spending for goods and services - including
employees of direct supplier firms (direct impact) and employees of all other firms
comprising the indirect impact.
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The total economic impact is the sum of the direct, indirect and induced effects for the project
being evaluated.
Indirect and induced impacts are often referred to as “multiplier effects,” since they increase the
overall economic impacts of the original expenditure that initiated all subsequent rounds of
spending described above.
Multipliers typically are expressed in terms of output, jobs, or employment income per $1 of the
initial investment (or expenditure). For example, an output multiplier is the increase in business
output (sales expressed in dollar terms) for all industries per dollar of additional output (due to
investment expenditures) of a given industry.
These key concepts, their flow or interdependence are also illustrated graphically in Figure 20.
The key outcomes to be analyzed and quantified in this assessment include:
1. Direct impacts, or direct effects (in terms of output, employment, salaries/wages, tax
revenues), and
2. Total impacts or total effects (in terms of output, employment, salaries/wages, tax
revenues).
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Figure 20: Overview of Key Concepts in Economic Impact Analysis
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6.3

Structure and Logic Models for Economic Impact Assessment

6.3.1 Economic Impact of Strategic initiative #1
Figure 21
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Figure 22
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6.3.2

Economic Impact of Strategic Initiative #2

Figure 23
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6.3.3 Economic Impact of Strategic Initiative #3
Figure 24
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6.3.4 Economic Impact o f Strategic Initiative #4
Figure 25
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6.3.5 Economic Impact of Strategic Initiative #5
Figure 26
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Figure 27
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6.3.6 Economic Impact of Strategic Initiative #6
Figure 28
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6.4

Cost-Benefit Analysis of Strategic Initiatives - General
Principles and Approach

Cost-benefit analysis is distinct from economic impact analysis in that it weighs the costs of a
given investment initiative against the benefits it provides to their users. It involves identification
of all private and social costs and benefits of an investment and then estimation of their monetary
value to derive a single dollar measure of net social benefit or a ratio of dollar costs to dollar
benefits.
Unlike in economic impact assessment, private and public expenditures/ investments and
business output and jobs that result from those expenditures are viewed as costs. This is because
they consume societal resources that could have alternative uses. Other possible costs include
on-going operation and maintenance costs, as well externalities such as pollution, noise,
reduction of property values. Reduction of these (or other) costs is viewed as a benefit, and a
reduction of some existing benefits is viewed as a cost.
All costs and benefits are measured over the project life cycle to properly capture the timing of
costs and benefits. Then the costs and benefits are summed up over that period (with an
appropriate discount rate applied to future costs and benefits) to derive the net benefit value.
The key benefits of transportation-related investments or initiatives, such as those associated
with the Strategic Initiatives analyzed within this engagement, can be divided into a few
following categories:
1. Reduction in overall user operating costs, such as reduction in fuel use, requirements for
maintenance, etc. that arise from a reduction in average travel/transportation distance,
and/or improvement in average speed;
2. Reduction in travel delays, reduction in unreliability of freight, as well as reduction in
travel times in general that arise from a faster travel over shorter distances;
3. Reduction in environmental costs that stem from reduced travel requirements (and
improvements in average speed) and thus a reduction in exhaust emissions by various
vehicle types as well as trains, and
4. Reduction in accident cost that result from lower traffic volumes.
A high-level overview of the cost-benefit analysis framework is shown in Figure 9.
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Figure 29: High-Level Overview of Cost-Benefit Analysis
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6.5

Structure and Logic Models for Cost-Benefit Analysis

6.5.1 Cost-Benefit Analysis of Strategic Initiative #1
Figure 30
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6.5.2 Cost-Benefit Analysis of Strategic Initiative #2
Figure 31

HDR Decision Economics Inc.

CanAm Economic Benefits and Costs Analysis - RAP ^
Reference Book

COMMENTS

HDR Decision Economics Inc.

CanAm Economic Benefits and Costs Analysis - RAP
Reference Book

7. APPENDIX A -R IS K ANALYSIS PROCESS
This Appendix provides a more in-depth discussion and explanation of the Risk Analysis
Process (RAP), which will be a component of the CanAm Study economic impact and costbenefit analysis.
Step 1: Define Structure and Logic of the Forecasting Problem
A “structure and logic model” depicts the variables and cause and effect relationships that
underpin the forecasting problem at-hand (Figure 32 provides an illustration). Although the
structure and logic model is written down mathematically to facilitate analysis, it is also depicted
diagrammatically in order to permit stakeholder scrutiny and modification in Step 3 of the
process (see below).
Figure 32: Structure and Logic Model, a n Illu s tra tio n
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Step 2: Assign Central Estimates and Conduct Probability Analysis
Each variable is assigned a central estimate and a range (a probability distribution) to represent
the degree of uncertainty. Special data sheets are used (see Figure 3233) to record the estimates.
The first column gives an initial median while the second and third columns define an
uncertainty range representing an 80 percent confidence interval. This is the range within which
there exists an 80 percent probability of finding the actual outcome. The greater the uncertainty
associated with a forecast variable the wider the range.
Figure 33: Data Sheet for Elasticity of Transportation Costs, a n Illu s tr a tio n
Variable

Median

Lower 10%
Limit

Upper 10%
Limit

Elasticity of transportation
costs with respect to
delivery/transportation time

0.2

0.05

0.35

Probability ranges are established on the basis of both statistical analysis and subjective
probability. Probability ranges need not be normal or symmetrical ~ that is, there is no need to
assume the bell shaped normal probability curve. The bell curve assumes an equal likelihood of
being too low and being too high in forecasting a particular value. It might well be, for example,
that if a projected growth rate deviates from expectations, circumstances are such that it is more
likely to be higher than the median expected outcome than lower.
The RAP computer program transforms the ranges as depicted above into formal probability
distributions (or “probability density functions”). This liberates the non-statistician from the
need to appreciate the abstract statistical depiction of probability and thus enables stakeholders
to understand and participate in the process whether or not they possess statistical training.
From where do the central estimates and probability ranges for each assumption in the
forecasting structure and logic framework come? There are two sources. The first is an
historical analysis of statistical uncertainty in all variables and an error analysis of the
forecasting “coefficients.” “Coefficients” are numbers that represent the measured impact of one
variable (say, income) on another (such as retail sales). While these coefficients can only be
known with uncertainty, statistical methods help uncover the magnitude of such error (using
diagnostic statistics such as “standard deviation,” “standard error,” “confidence intervals” and so
on).
The uncertainty analysis outlined above is known in the textbooks as “frequentist” probability.
The second line of uncertainty analysis employed in risk analysis is called “subjective
probability” (also called “Bayesian” statistics, for the mathematician Bayes who developed it).
Whereas a frequentist probability represents the measured frequency with which different
outcomes occur (i.e., the number of heads and tails after thousands of tosses) the Bayesian
probability of an event occurring is the degree of belief held by an informed person or group that
it will occur. Obtaining subjective probabilities is the subject of Step 3.
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Step 3: Conduct Expert Evaluation: The RAP Session
Step 3 involves the formation of an expert panel and the use of facilitation techniques to elicit,
from the panel, risk and probability beliefs about:
1.

The structure of the forecasting framework; and

2.

Uncertainty attaching to each variable and forecasting coefficient within the framework.

In (1), experts are invited to add variables and hypothesized causal relationships that may be
material, yet missing from the model. In (2), panelists are engaged in a discursive protocol
during which the frequentist-based central estimates and ranges, provided to panelists in advance
of the session, are modified according to subjective expert beliefs. This process is aided with an
interactive “groupware” computer tool that permits the visualization of probability ranges under
alternative belief systems.
Step 4: Issue Risk Analysis
The final probability distributions are formulated by the risk analyst (HDR|HLB) and represent a
combination of “frequentist” and subjective probability information drawn from Step 3. These
are combined using a simulation technique (Monte Carlo analysis) that allows each variable and
forecasting coefficient to vary simultaneously according to its associated probability distribution
(see Figure 14, below).
Figure 14: Combining Probability Distributions, a n Illu s tr a tio n
M O NTE CARLO S IM ULATIO N
A W AY TO CO M BINE PRO BABILITIES
A
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The end result is a central forecast, together with estimates of the probability of achieving
alternative outcomes given uncertainties in underlying variables and coefficients (see Figure 35
and
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Figure 36, below).
Figure 35: Risk Analysis of Increase in the Volume of Exports in CanAm States
and Provinces, a n Illu s tr a tio n
Probability of

Increase in Exports CanAm Region $ billions
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Figure 36: Risk Analysis of Increase in Exports from CanAm States and
Provinces, $millions, a n Illu s tr a tio n
Increase in Exports in CanAm Region

Probability of Exceeding
Value Shown at Left

8,000

0.01

6,500

0.05

5,750

0.10

5,050

0.20

4,500

0.30

4,250 -

0.40

4,000

0.50

3,750

0.60

3,250

0.70

3,050

0.80

2,500

0.90

1,800

0.95

1,000

0.99

4,200

Mean Expected Outcome

1Merchandise Trade Section, Statistics Division, World Trade Organization
" US Department of State: Bureau of Western Hemisphere Affairs. February 2007. Background notes:
Canada.
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